We investigated the effects of genes controlling melanism on levels and patterns of activity, potential nonvisual components of fitness, of adult Mediterranean flour moths, Ephestia kuehniella Zeller (1879). Six genotypes of two melanic strains (Ala nigra and black) were used. We monitored continuously the walking or flight activity of 45 mated females per genotype during the third night of their lives, using automatic electrostatic techniques to carry out the measurements. Although there was high individual variation within genotypes, bb (melanic) females were more active than the two nonmelanic genotypes of the black strain (b+, + +) because they tended to show more bouts of activity. There were no differences in the average length of these bouts, or in the timing of initial and final activity. Overall, the females of the black strain were significantly more active than the females of the Ala nigra strain. The results are discussed in the context of the evolution of melanism in moths.
The evolution of industrial melanism in Biston betularia and other moths is a classic example of an adaptation to a change in the environment (for reviews see : Kettlewell 1973; Bishop & Cook 1980; Lees 1981; Brakefield 1987) . The black colour of the wings and body of melanic moths is determined by alleles at single gene loci in almost all species that have been investigated. The qualitative explanation of industrial melanism involves a change in the crypsis of different phenotypes owing to the blackening of the moth's resting background by air pollution. This results in changes in the predation rates of the phenotypes by birds (visual selection). The dark, melanic forms gain a selective advantage relative to the pale nonmelanics in regions influenced by air pollution. Recently the modelling approach of Mani (1982; Cook et al. 1986; Mani & Majerus 1993) has indicated that observed patterns of spatial or temporal variation in allele frequency can be explained fully only if the genes controlling melanism have effects on the phenotype other than the wing colour per se. Thus, estimates of visual selection and gene flow are not sufficient to explain the observed variation. Differences in fitness unrelated to visual selection and crypsis have been called nonvisual components of fitness.
Melanin pigment is a nitrogen-rich polymer with a high molecular weight. Its biosynthetic pathway is based on the amino acid tyrosine with dopa and dopamine as intermediates (Jacobs 1985; Umebachi 1985; Riddiford & Hiruma 1988) . One underlying hypothesis to account for nonvisual components of fitness is that the synthesis of melanin involves costs in terms of resource allocation for phytophagous insects which are nitrogen-limited (Brakefield 1987 (Brakefield , 1988 . There may also be more direct effects of melanization, however, since dopamine is a neurotransmitter (Livingstone & Tempel 1983) and melanism could directly influence activity patterns and, therefore, fitness. This possibility is supported by the study of Kyriacou et al. (1978) on the ebony polymorphism in Drosophila melanogaster. The ebony allele has pleiotropic effects on locomotor activity (see also Hall 1990). Melanic homozygote flies are hyperactive relative to the wild type. This difference in activity interacts with an increased wing vibration to affect mating success (Kyriacou 1981) . Hodgetts (1972) and Hodgetts & Konopka (1973) found that at the time of eclosion, ebony mutants have elevated levels of free -alanine and dopamine which return to normal during the first 2 days of adult life. Although it is noteworthy that the elevated levels precede the increase in wing vibration, there is insufficient evidence to support a causal relationship (Kyriacou et al. 1978) .
We have found differences in adult longevity between mated females of different melanic genotypes of the
